Effect of LPS on the permeability of the blood-brain barrier to insulin.
Insulin has emerged as an important neuropeptide. Central actions of insulin appear to oppose those in the periphery. Insulin is transported across the blood-brain barrier (BBB) by a saturable transport system. The permeability of the BBB to insulin is altered by various events, but no studies exist that have examined the permeability of the BBB to insulin during infection or inflammation, states which can induce peripheral insulin resistance. We looked at the effects of lipopolysaccharide (LPS), a bacterial endotoxin and a powerful cytokine releaser, on the permeability of the BBB to human insulin in CD-1 mice. Intraperitoneal injections of LPS significantly increased the uptake by the brain of 131I-insulin and disrupted the BBB to 125I-albumin. After subtraction of the brain/serum ratio for 125I-albumin, brain/serum ratios for insulin were increased: 10.38 +/- 0.70 microl/g (LPS) vs. 3.62 +/- 0.27 microl/g (no LPS), P<0.0001, showing that LPS increased the uptake of insulin independent of BBB disruption. This increase in insulin uptake was due to enhanced saturable transport. Pretreatment with indomethacin 10 min before LPS injections enhanced BBB disruption, but not insulin transport. Pretreatment with the nitric oxide (NO) synthase inhibitor aminoguanidine had no effect on insulin or albumin uptake, but pretreatment with NG-nitro-L-arginine methyl ester (L-NAME) enhanced insulin transport, but not BBB disruption. We conclude that LPS increases the saturable transport of insulin across the BBB independent of disruption and prostaglandins with potentiation by NO inhibition. Such increased transport could potentiate the central effects of insulin and so contribute to the peripheral insulin resistance seen with infection and inflammation.